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for caspases 3 and
(Ac-IETD-MCA) for caspases 6 and 8 and granzyme B,
and (Fig. 2) . Together with the morphological observation of the appearance of typical apoptotic cells, these results suggest that the activation of various caspases is also involved in virus-induced apoptosis in fish cells. Caspase activities were decreased after peak values and no activities were detected from samples at 20 h or later. This probably reflects the fact that the absolute number of apoptotic cells, along with the total number of cells, was markedly decreased in later samples.
Although many caspase activities peaked at 5 h post-infection, the activity for caspases 3 or 7 peaked at 10 h and was still maintained rather high at 15 h post infection. In mammals, caspases 3, 6 and 7 are thought to act as "effector caspases", which execute disassembly of cells6). Similar functional differentiation may exist in the caspases also in apoptosis of fish cells. However, in the present study, we did not identify the caspase pro teins themselves but just detected activities measured with specific substrates. Hence, further biochemical or molecular biological studies are needed to confirm the presence of the cascade of caspases in apoptosis of fish cells.
